WHAT IS CLAIMED IS: 

1. A method for cleaning a semiconductor wafer having a copper layer ex- 
posed to a surface therectt after a chemical mechanical polishing, comprising 
the steps of: 

a) treating said semiconc^ctor wafer with a first washer selected from, the 
group consisting of aqueous rtamonia containing ammonia at 0.0001 - 0.5 
weight percent, a catholyte between neutral and weak base and hydrogen 
containing water for removing polishing particles from said semiconductor 
wafer without damage to said cowper layer; and 

b) treatin^said se^conductor vLfer with a second washer containing at 

least one dfecont^inatfljg agent selected from the group consisting of poly- 

I . 
carboxyli^ acids ^ach capable of producing a chelate compound together with 



copper, ammoniiff^ — 
ylic acids for removing metallic contanfinants from said semiconductor wafer. 

2. The mett^od/as set forth in claim 1, ii^hich a polishing slurry is used 
during said clf^nical mechanical polishingXand contains said polishing parti- 
cles and at least one oxidizing agent serving\s a contamination source for at 
least one of said metallic contaminants. 

3. The method as set forth in claim 2, in which\aid polishing particles are 
brushed away from said semiconductor wafer, and\aid first washer allows 
said polishing particles and said surface to be negati\ely charged. 
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4. The method a\set forth in claim 1, in which said catholyte is produced 
through an electrolisis in one of pure water and aqueous ammonia containing 
ammonia equal to or^less than 0-5 weight percent. 

5. The method as setMorth in claim 4, in which said catholyte contains said 
ammonia at 0.0005 - O.ul weight percent. 

6. The method as set foVth in claim 1, in which said hydrogen-containing 
water is produced througffea hydrogen bubbling in one of pure water and 

^ ammonia containing ammonia equal to or less than 0.5 weight per- 
cent. 

7. T6e metHbd as set forth in^claim 6, in which said hydrogen-containing 
water [contains^iydrogen at 0.1^ 10 ppm. 

8. Tlig^ifiethod as set forth in claim 7, in which said hydrogen-containing 
walArffurihe^ conja^ns^aid yiimonia at 0.0005 - 0.01 weight percent. 
y9. Ijhe method as set forth in clain^^^l, in which said polycarboxylic acids 
are oxalic acid, citric acid, D-tartaric \cid, L-tartaric acid, malonic acid, malic 
acid, 



10. 



malein acid and succinic acid. 



The method as set forth in claim 9, fn which said ammonium salts are 



salts of said oxalic acid, said citric acid, said D-tartaric acid, said L-tartaric 
acid, said malinic acid, said malic acid, said malein acid and said succinic 
acid. 

11. The method as set forth in claim 1, in whic^said catholyte and said hy- 
drogen-containing water has an oxidation-reductiqn potential between -1000 
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milli-voll and -^00 milli- volt when a reference electrode is formed of silver 
chloride. 

12. The method sfc set forth in claim 3, in which said surface is formed of an 
insulating materiallselected from the group consisting of silicon oxide, benzo- 
cyclobutene, parryleV-N, cytop, xerogel, hydrogen silisesquiioxane and 
methylsilane based composite material containing hydrogen peroxide. 

13. The method as seRforth in claim 1, in which said second washer is sup- 
plied to a major surfacefcf said semiconductor wafer where said copper layer 

id, and a third washer containing hydrofluoric acid and hydrogen 
iroxi^ is^uppHed to a reverse surface of said semiconductor wafer. 

I I metlij^ as set forth in claim 13, in which said hydrofluoric acid, 

said hycjrogen p^oxide and regulated to 1 - 10 : 1 - 10 : 200. 

"^^ '^^^['"el hod^ 

1 said step b)\ 

16^^ A method for meaning a seniiconduclor wafer having a tungsten layer 
exp^edjto a surface thereof after alchemical mechanical polishing, compris- 
ing tlfe steps of: 

a) treating said semiconductor waf% with a first washer selected from the 
group consisting "of aqueous ammonia containing ammonia at 0.0001 - 5 
weight percent, a catholyte between neutral and weak base and hydrogen 
containing water for removing polishing p^ticles from said semiconductor 
wafer without damage to said tungsten layerj|and 



b) treating ^id semiconductor wafer with a second washer containing at 
least one decontaminating agent selected from the group consisting of oxalic 
acid, ammonium o\alate and polyaminocarboxylic acids and ranging from 
0.01 weight percentV) 7 weight percent for removing metallic contaminants 
from said semiconduc^r wafer. 
17. The method as set¥orth in claim 16, in which a polishing slurry is used 
during said chemical meclianical polishing, and contains said polishing parti- 
cles and^atl^t one oxidizing agent serving as a contamination source for at 

comaminants. 

I a^set forth imclaim 17, in which said polishing particles are 
gju semiconductor wafer, and said first washer allows 
ind said surface to be negatively charged. 




|orth in claim 16, in which said catholyte is produced— 
apne of pure water and aqueous ammonia containing 
ammonia equal to or less than 5 weight\ercent. 



20. TheVmjethod as set forth in claim 16,^ which said hydrogen-containing 
water is produced through a hydrogen but)bl\ng in one of pure water and 
aqueous ammonia containing ammonia equal i^or less than 5 weight percent, 

21. The method as set forth in claim 18, in whnUi said surface is formed of 
an insulating material selected from the group corfiJsting of silicon oxide, 
benzocyclobulene, parrylene-N, cytop, xerogel, hydi^ogen silisesquiioxane and 
methylsilane based composite material containing hydrogen peroxide. 



22. The method ^ set forth in claim 16, in which said second washer is sup- 
plied to a major surface of said semiconductor wafer where said tungsten 
layer is e?^osed\and^a third washer containing hydrofluoric acid and hydro- 
gen peroxidejis si^^plljpd to a reverse surface of said semiconductor wafer. 

23. Th| m^hod ^ se^forth in claim 22, in which said hydrofluoric acid 

t i 

said hydro^n peroxide ^nd water are regulated to 1 - 10 : 1 - 10 : 200. 

24. TheMethod as'^set fd^th in claim 16, in which a centrifugal spray clean- 
ing techn^ue is used in saf^ step b). 



